4 74 potentially fatal complication may occur among hypoglycaemic patients with Type 1 or Type 2 diabetes 75 treated with insulin, and in patients with Type 2 diabetes treated with certain oral anti-diabetic medicine.
76
77 Hypoglycaemic attacks require defence mechanism against falling serum glucose, and frequent attack result 78 in increasing cycles of recurrent hypoglycaemia [13] . Fear of hypoglycaemia is not uncommon in patients 79 with diabetes. Experiences of severe hypoglycaemic episodes increase the fear for future hypoglycaemic 80 event. Approximately 40% of patients admitted that fear of hypoglycaemia caused them to maintain their 81 blood glucose levels at higher than recommended values [14] . This questions compliance of anti-diabetic 82 medicine with possible complication due to uncontrolled diabetes and increased health care cost.
83 Regardless of bearing a significant burden by hypoglycaemia, the cost of hypoglycaemia in Malaysia is yet 84 known. This study identifies the direct cost and economic burden of hypoglycaemia among patients with 85 type II diabetes mellitus on insulin in Malaysia.
87 Methods

88
89 A cross sectional study was conducted to identify the incurred cost due to hypoglycaemia among patients 90 admitted to Universiti Kebangsaan Malaysia Medical Centre (UKMMC). Using the electronic medical 91 database kept at UKMMC, patients discharged from January 2010 to September 2015 were classified into 92 diagnosis related groups (DRG) with MY-DRG® grouping software. 20-79 year old patients having 93 hypoglycaemia as a primary reason for admission in the casemix database is identified using ICD 10 codes.
94
The ICD 10 codes associated with hypoglycaemia: E16.0 (Drug Induced Hypoglycaemia without coma, 95 E16.1 (Other Hypoglycaemia) and E16.2 (Hypoglycaemia Unspecified) were included in the study.
96
Costing analysis was carried out using step-down approach. Financial staffs in the hospital were given a 97 costing template to retrieve financial data from the hospital records. The templates classifies the 98 departments into three levels of cost centres: overhead cost centres (e.g.; administration, utilities, 99 maintenance etc.), intermediate cost centres (e.g.; pharmacy, radiology etc.) and final cost centres (all 100 wards and all clinics). Information on financial expenditures and output for each cost centre was recorded.
5
102 patient visits for outpatient clinics and floor space. All the information of the activities reflecting the 103 workload such as number of discharges, inpatient days, floor space and number of outpatient visits were 104 gathered for appropriate allocation.
105
106 Both capital cost (building, equipment and furniture cost) and recurrent cost (staff salary and other 107 recurrent cost) were combined in estimating the cost for each cost centre. The final allocated costs for each 108 inpatient cost centreswere then divided by the total units of inpatient days to obtain the cost of providing 109 services on a per-patient per-day of stay basis, which is referred as unit cost. The unit cost is finally 110 multiplied with the individual patient's length of stay to obtain the cost of care per patient per discharge.
111 All these steps were simplified by using the Clinical Cost Modelling Software Version 2.1 (CCM Ver. 2.1).
112 CCM is the step-down costing tool that is being used by the casemix system in UKMMC. 122 The unit cost for management of hypoglycaemia calculated in the step-down approach was used to estimate 123 the burden. Sensitivity analysis was carried out by varying the incidence of hypoglycaemia to obtain the 124 worst-case scenario and best-case scenario. 132 had a diagnosis of hypoglycaemia (Table 1) . 187 respectively, the mean cost reaches RM10,401 (USD 2,660) when the condition becomes severity level 3.
188 The median cost for cases diagnosing hypoglycaemia as the primary diagnosis was RM 6,875) (USD 189 1,758) and cases of hypoglycaemia as secondary diagnosis was found to be RM 11,000 (USD 2,813) The 190 median length of stay for hypoglycaemic cases was 5 days for primary diagnosis and 8 days for secondary 191 diagnosis. In this study, the focus is on the diabetic cases with hypoglycaemia as primary reason for 192 admission and the median cost found was RM 6,875) (USD 1,758) with a median length of hospital stay of 193 5 days (Table 5 ).
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